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a.  T  indicates  ton  equivalent  of  TNT. 

b.  KT  indicates  kiloton  equivalent  of  TNT. 

c.  The  yields  for  tunnel  detonations  are  from  the  un¬ 
classified  memorandum,  "Total  Yields  of  Underground 
Events-Hardtack  II",  Lawrence  Radiation  Laboratory, 
Livermore,  California,  June  23,  1959>  and  from 

d.  Johnson,  G.W.  et  al.,  "Underground  Nuclear  Detona¬ 
tions".  Journal  of  Geophysical  Research,  Vol.  64, 

No.  10,  October  1959,  pp.  1457-1470. 

e.  Other  yields  are  from  "AEC  Releases  Data  on  Hardtack 
Bomb  Tests".  U.S.A.E.C.,  Washington,  D.C.,  March 
10,  1959- 

f.  The  Office  of  Test  Information,  Nevada  Test  Site 
Organization,  Las  Vegas,  Nevada,  issued  news  re¬ 
ports  on  the  yield  or  containment  of  explosions. 

The  original  language  from  these  reports  was  in¬ 
cluded  wherever  a  yield  was  not  given. 

PST  -  Pacific  Standard  Time;  PET  -  Pacific  Daylight  Time. 

a.  For  deep-well  shots  all  devices  were  placed  at  vari¬ 
ous  depths  in  500- foot  wells,  with  the  exception  of 
the  San  Juan  event  which  was  in  a  250- foot  well. 

b.  Gravel  Gertie  denotes  a  surface  shot  detonated  in  a 
small  wooden  building  covered  with  about  20  feet  of 
gravel . 

Each  burst  site  is  denoted  by  (l),  a  capital  letter  des¬ 
ignating  the  type  of  shot  (i.e.,  B  for  balloon,  S  for 
surface,  T  for  tower,  and  U  for  underground);  (2),  a  num¬ 
ber  indicating  the  area  in  which  the  burst  occurred;  and 
(3),  a  small  letter  identifying  the  location  in  the  area. 

For  balloon  or  tower  bursts-the  height  above  sea  level 
of  the  earth's  surface  below  the  device;  for  underground 
bursts-the  elevation  at  which  venting  occurred  or,  when 
there  was  no  venting,  the  elevation  of  the  device. 

Height  of  the  cloud  top  above  mean  sea  level,  in  feet. 
There  is  some  uncertainty  as  to  the  values  presented 
here  since  they  were  primarily  visual  aircraft  reports 
and  since  the  reports  were  not  always  made  at  the  time 
of  cloud  stabilizat  on. 

°f  the  top  of  tihe  stem  (or  base  of  the  mushroom 
head)  above  mean  sea  level,  in  feet.  There  is  consider- 
abie  more  uncertainty  as  to  these  numbers  than  for  the 

cSt  Be®idef  t^e  '^certainty  in  the  visual  air¬ 

craft  reports  and  cloud  stabilization  time,  there  is  also 
the  uncertainty  as  to  the  height  of  the  base  Seln 
many  cases  tne  base  was  not  too  well  defined  For  some 
events  the  height  of  the  cloud  base  »as  not  rej^rted? 

Pages  on  which  maps  or  discussions  of  the  bursts  appear. 
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INTRODUCTION 

The  Hardtack,  Phase  II,  nuclear  test  operation  differed  from  previous 
series  in  the  great  number  of  nuclear  and  safety  devices  detonated  within  a 
fairly  brief  period,  in  the  very  low  yields  of  many  of  the  detonations,  and 
in  the  variety  of  burst  conditions.  Basic  information  on  the  various  bursts 
is  summarized  on  the  inside  of  the  front  cover.  Orientation  maps  of  the 
Nevada  Test  Site  region,  and  of  the  Nevada  Test  Site  itself  are  shown  on  the 
inside  of  the  br.ck  cover. 

As  far  as  public  safety  is  concerned,  radiation  from  Hardtack,  Phase  II, 
was  even  less  important  than  that  from  most  previous  Nevada  test  operations. 
However,  since  low  levels  of  activity  are  fairly  difficult  to  detect,  the 
documentation  of  such  fallout  that  did  occur  was  comparatively  difficult. 

The  radiation  from  passing  airborne  radioactive  clouds  was  relatively  more 
important  than  in  previous  test  series  because  of  the  many  low  nuclear  cloud 
heights.  There  were  also  problems  concerning  decay  rates  and  the  arrival 

times  of  the  fallout. 

The  purpose  of  this  report  is  to  present  and  discuss  the  fallout  patterns 
from  Operation  Hardtack,  Phase  II.  Although  there  are  many  uncertainties  in 
the  analysis  of  the  fallout  data,  careful  consideration  has  been  given  to  all 
available  monitoring  and  wind  information  in  an  attempt  to  depict  as  well  as 
possible  the  actual  fallout  patterns. 
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Similar  patterns  from  past  Nevada  operations  are  given  in  References  1 
and  2.  , 

SOURCES  OF  DATA 

Off  Site 

The  fallout  documentation  for  purposes  of  public  safety  outside  the  test 
site  was  performed  by  the  Off-Site  Radiation  Safety  Organization  (staffed  by 
the  U.S.  Public  Health  Service).  Their  monitoring  information  is  for  the  most 
part  contained  in  the  "Off-Site  Radiological  Safety  Report  for  Operation 
Hardtack,  Phase  II",  (3),  which  contains  dose-rate  and  dose  information  for 
selected  points,  ground  monitors'  survey  summaries,  and  measurements  of  the 
concentration  of  radioactivity  in  the  air  at  a  number  of  communities.  Meas¬ 
urements  of  airborne  alpha  activity  appear  in  the  "Alpha  Air  Sampling  Report" 
(4).  The  monitors'  original  logs  were  also  of  use,  as  they  often  contain 
useful  information  as  to  background  radiation  or  as  to  very  low  activities 
observed  but  not  reported  in  the  summaries. 

On  Site 

The  fallout  documentation  for  purposes  of  personnel  safety  within  the 
test  site  was  performed  by  the  On-Site  Radiological  Safety  Organization 
(staffed  by  the  Reynolds  Electrical  and  Engineering  Company).  Their  monitor¬ 
ing  information  appears  in  several  sources:  1,  the  monitors'  original  logs; 

2,  reports  of  special  surveys  performed  for  the  Fallout  Prediction  Unit;  and 

3,  maps  of  the  dose-rate  field  based  on  the  results  of  each  survey.  These 
maps  appear  in  the  -"On-Site  Radiological  Safety  Report  for  Operation  Hard¬ 
tack,  Phase  II",  (5). 

On  many  occasions  talks  with  the  monitors  proved  helpful  in  the  analysis 
of  the  data.  Also,  the  special  surveys  made  for  the  Fallout  Prediction  Unit 
by  both  of  the  Off-Site  and  On-Site  groups  were  useful  in  delineating  the 
fallout  from  some  of  the  bursts. 


DECAY  RATES 

oince  the  monitor  readings  of  dose  rate  were  made  at  various  times  after 
the  detonation,  these  measurements  had  to  be  adjusted  to  a  common  reference 
time  to  permit  analysis  of  the  data.  The  available  information  from  which 
decay  rates  could  be  derived  was  examined  for  each  of  the  various  different 
types  of  detonations,  that  is,  for  balloon,  tower,  surface,  deep  well,  ahd 
tunnel  shots.  However,  the  only  available  information  as  to  decay  rates  was 


ihat  derivable  from  the  routine  monitoring  data.  As  would  be  expected  in  the 
absence  of  a  specific  program  to  study  decay  rates,  the  pertinent  data  are 
limited  and  the  determination  of  decay  rates  can  only  be  approximate. 

A  major  source  of  error  is  the  uncertainty  as  to  whether  the  measurements 
taken  along  a  particular  route  at  different  times  were  taken  at  precisely  the 
same  location.  To  minimize  this  error,  only  the  measurements  at  specifically- 
designated  locations  were  considered,  and  even  for  such  locations  this 
position  error  cannot  be  eliminated  altogether.  It  normally  is  greatest  where 
the  gradient  of  activity  is  strongest. 

The  available  data  are  shown  in  graphical  form  in  figures  1-3 .  Figure  1 
shows  the  decay  curves  for  radiation  from  balloon  detonations  close  to  ground 
zero,  where  neutron-induced  radioactivity  is  logically  significant.  As  has 
previously  been  observed  by  the  On-Site  Rad-Safety  group,  the  dominant  con¬ 
stituent  of  this  induced  activity,  except  at  early  times  when  manganese-56  is 

important,  appears  to  be  sodium-24,  which  has  a  half  life  of  about  15  hours. 

-1  2 

This  decay  rate  and  the  t  '  approximation  of  gross  fission-product  decay  are 
shown.  From  figure  1  it  can  be  seen  that  the  sodium  decay  better  approximates 
the  observed  decay  of  the  close-in  radiation  from  balloon  bursts  than  does  the 
gross  fission- product  decay.  For  simplicity,  the  sodium-24  decay  rate  was 
used  to  adjust  the  close-in  radiation  measurements  from  balloon  shots  to  a 
common  reference  time. 

Figures  2  and  3  show  the  data  available  for  assessing  decay  rates  for  the 

-1.2 

deep-well,  tower,  and  surface  detonations.  The  sodium-24  and  t  ’  decay 

-1  2 

curves  are  included  for  reference.  The  t  '  approximation  seems  reasonable 
for  these  shots,  and,  for  lack  of  better  information,  was  also  used  for  the 
tunnel  bursts  and  for  all  off-site  fallout.  Again,  it  should  be  pointed  out 
that  the  decay  rates  used  are  only  approximate. 

RADIATION  FROM  PASSING  NUCLFAR  CLOUDS 

Some  of  the  early  dose-rate  measurements  show  the  effect  of  radiation  from 
passing  nuclear  clouds.  This  radiation,  sometimes  called  shine  or  sky  shine, 
•nay  come  from  a  nuclear  cloud  many  thousands  of  feet  or  perhaps  a  few  hundred 
foet  above  ground,  or  it  may  come  from  nuclear  debris  in  the  air  right  at  the 
ground  level.  Because  of  the  nearness  of  the  radiation  source,  the  shine 
from  a  low-level  cloud  is  normally  more  apparent  than  that  from  a  high  cloud 
even  though  the  radiation  in  the  higher  cloud  may  be  several  orders  of  magni- 
greater  than  that  in  the  cloud  near  the  ground. 


Figureo  4  and  5  show  the  early  dose-rate  measurements  at  several  locations 
from  several  of  the  bursts.  Typically,  the  dose  rate  shows  a  rapid  rise  and 
then  a  rapid  decline,  but  there  may  be  subsequent  fluctuations  as  other  parts 
of  the  nuclear  cloud  pass  by.  Later  there  is  a  gradual  decrease  of  do3e  rate, 
which  results  from  the  decay  of  the  true  fallout. 

It  is  of  interest  to  compare  the  contribution  from  the  shine  to  that  from 

the  true  fallout.  The  total  dose  accumulated  during  any  period  is  indicated 

by  the  area  under  the  dose-rate  curve  for  that  period.  To  obtain  the  infinite 

d. 'Se  an  extrapolation  was  made  beyond  the  last  measurement  by  means  of  the 
-1  2 

t  '  decay  law.  In  order  to  get  a  rough  estimate  of  the  fallout  part  it  was 
assumed  that  the  true  fallout  began  to  arrive  when  radiation  above  background 
was  first  detected  and  that  the  dose  rate  increased  linearly  up  to  the  time 
when  fallout  had  ceased  and  there  appeared  to  be  no  further  effect  of  shine, 
that  is,  up  to  the  time  when  the  decrease  in  the  dose  rate  seemed  to  be 
governed  by  the  typical  gross  fission-product  decay. 

From  the  estimates  of  the  total  infinite  dose  and  the  infinite  dose  from 
true  fallout  only,  an  estimate  of  the  contribution  to  the  dose  from  shine  can 
be  made. 

In  the  case  of  radiation  at  Mercury  from  the  Hamilton  burst  it  was  esti¬ 
mated  that  the  dose  from  the  transient  debris  was  about  the  same  as  the  in¬ 
finite  dose  from  the  true  fallout,  namely  about  8  mr  from  each  source.  For 
the  other  cases  depicted  in  figures  4  and  5,  the  dose  from  shine  was  also 
about  as  large  as  or  greater  than  that  from  true  fallout. 

It  might  be  pointed  out  here  that  if  the  high  reading  (at  Mercury  from 
Hamilton)  of  11  mr/hr  at  H+1.8  hours  was  assumed  to  be  exclusively  from  fall¬ 
out  and  was  extrapolated  from  H+1.8  hours  to  infinity  by  means  of  the 
law,  a  fictitious  infinite  dose  of  nearly  100  mr  would  result. 

ALPHA  CONTAMINATION 

Monitoring  reports  from  a  few  of  the  bursts  indicated  that  there  was  no 
gamma  fallout  but  that  there  was  some  alpha  contamination  on  the  ground  close 
to  the  burst  sites.  Also,  there  were  a  few  cases  in  which  some  alpha  fallout 
was  reported  in  addition  to  gamma  fallout.  No  analysis  of  the  alpha  radiation 
has  been  included  in  this  report;  but  the  general  areas  of  alpha  contamination 
are  shown  in  the  On-Site  Radiological  Safety  Report  (5). 

The  off-site  alpha  activities  (Reference  4)  as  well  as  the  beta  activities 
(Reference  3)  frequently  detected  at  the  fixed  air-sampling  stations  were  used 


as  an  Indication  of  the  general  movement  of  fallout. 

DISCUSSION  OF  FALLOU7.  MAPS 
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One  or  more  fallout  maps  are  given  for  each  buret  in  the  eeriee,  except 
for  those  from  which  there  was  no  gamma  radiation  observed  or  from  which  there 
were  too  few  reports  of  radiation  to  suggest  any  sort  of  pattern.  The  bursts 

for  which  no  patterns  are  drawn  are  discussed  on  pages  5  and  6. 

For  most  bursts  maps  of  two  scales  are  given:  a  large-scale  map  showing 
the  very  close-in  fallout  (termed  Map  A),  and  a  smaller-scole  map  showing  the 
more  remote  spread  (Map  B).  For  bursts  from  which  only  close-in  fallout  was 
reported  only  a  large-scale  map  is  given.  For  Quay  and  Blanca  maps  of  three 
scales  are  included,  identified  as  Maps  A,  B,  and  C.  It  should  be  noted  that 
maps  for  different  bursts  are  sometimes  of  different  scales,  even  though  they 
are  indicated  as  being  in  the  same  category;  e.g.,  Map  A  or  Map  B. 

When  there  are  "two  or  three  maps  for  one  burst,  they  have  been  arranged  so 

that  two  of  them  appear  on  facing  pages  -  which  accounts  for  the  blank  pages. 

There  is  some  variety  in  the  format  of  the  maps.  For  example,  the  terrain 
is  indicated  only  on  the  small-scale  maps.  Also,  on  the  small-scale  maps  only, 
those  roads  along  which  monitoring  runs  were  made  are  shown  as  heavy  lines. 

To  avoid  confusion  not  all  of  the  monitored  roads  are  shown  on  the  large  scale 
maps. 

The  coordinates  shown  on  the  large-scale  maps  are  from  the  Nevada  State 
Grid,  which  is  a  rectangular  grid  system  based  on  a  transverse  Mercator  pro¬ 
jection.  The  coordinates  are  designated  in  feet. 

The  various  items  contained  on  the  maps  are  discussed  in  the  following 

sections . 

Dose-rate  contours.  Dose-rate  contours  for  the  large-scale  fallout 
patterns  have  been  drawn  for  the  gamma  dose  rate  one  hour  after  burst 
time.  A  few  of  the  small-scale  patterns  were  drawn  for  12  hours  after 
burst  time,  consistent  with  the  procedure  used  in  References  1  and  2;  but 
because  of  the  very  low  levels  of  radiation,  most  of  the  small-scale 
patterns  are  for  H+l  hour. 

As  noted  earlier,  the  approximation  was  used  to  adjust  radiation 

measurements  to  the  appropriate  reference  times  for  all  typeB  of  bursts, 
except  for  the  close-in  patterns  from  balloon  bursts,  for  which  the 
sodium- 2k  decay  curve  was  used. 
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Each  of  the  close-in  patterns  from  the  balloon  bursts  shows  a  closed 
10  mr/hr  contour,  and  on  each  small-scale  pattern  a  secondary  maximum  ap¬ 
pears.  Between  the  two  fallout  areas  it  is  not  known  whether  there  is 
very  light  fallout  or  no  fallout  at  all.  From  Plumbbob  data  there  is  a 
suggestion  that  the  pattern  is  continuous,  but  that  the  dose  rates  in  the 
intermediate  region  were  too  low  to  be  recorded  by  the  on-site  monitors, 
who  normally  were  concerned  only  with  dose- rates  of  10  mr/hr  or  greater. 

Where  the  patterns  are  based  on  nearby  monitoring  information,  they 
are  shewn  as  solid  lines j  where  there  was  a  considerable  interpolation  or 
extrapolation,  dashed  lines  are  used. 

The  maximum  dose  rate.  As  a  guide  to  the  highest  dose  rates  associ¬ 
ated  with  the  various  types  of  detonations,  an  estimate  has  been  given 
whenever  possible  of  the  highest  dose  rate  observed,  adjusted  to  the  H+l 
value  by  the  appropriate  decay  scheme  as  discussed  above.  These  estimates 
appear  on  the  large-scale  fallout  maps.  Often  the  maximum  dose  rate  at 
H+l  was  estimated  from  a  dose-rate  reading  made  in  a  survey  a  day  or  two 
after  the  burst,  particularly  when  the  readings  were  too  high  to  per. .lit 
routine  monitoring  near  ground  zero  during  the  early  surveys.  In  such  a 
case  errors  in  the  assumed  decay  rate  may  lead  to  a  fairly  large  error  in 
the  estimate  of  the  H+l  dose  rate.  Also,  there  is  sometimes  the  possi¬ 
bility  of  there  having  been  a  small  area  of  greater  activity  than  was 
detected.  The  maximum  dose  rate  given  can  only  be  considered  a  rough 
guide  to  the  approximate  highest  radiation  level  from  each  burst. 

Time  of  arrival.  Normally  when  fallout  first  arrives  at  any  location, 
the  dose-rate  is  rather  small,  but  it  increases  as  more  fallout  descends. 
While  the  fallout  is  accumulating  (and  possibly  even  before  any  true  fall¬ 
out  arrives),  there  may  temporarily  be  high  dose  rates  due  to  passing  air¬ 
borne  debris.  In  a  few  minutes  or  a  few  hours,  depending  on  the  nature 
of  the  explosion,  the  wind  field,  and  the  distance  from  the  burst  site, 
the  fallout  is  essentially  complete  and  the  dose  rate  starts  its  steady 
decrease  due  to  the  decay  of  the  fission  products.  Thus  there  is  no  pre¬ 
cise  time  of  arrival  of  the  fallout.  The  time  lines  shown  on  the  fallout 
maps  are  intended  to  give  only  rough,  average  arrival  times  as  estimated 
from  the  wind  reports  and  the  available  monitoring  information. 

Trajectories.  Meteorological  trajectories  for  selected  levels  are 
included  on  the  off-site  fallout  maps.  Such  a  trajectory  depicts  the 
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path  of  gaseous  or  small-particle  debris  which  has  a  negligible  fall 
rate.  The  trajectories  are  all  for  constant  heights  above  sea  level  ex¬ 
cept  those  marked,  in  a  meteorological  jargon,  "trajectory  at  gradient 
wind  level".  The  gradient  wind,  simply,  is  the  wind  at  some  level  high 
enough  above  the  general  terrain  so  that  the  effects  of  friction  of  air 
with  the  ear+b  are  trivial.  The  gradient  level  trajectories  in  this  re¬ 
port  represent  a  height  ci  about  1,‘ 500  feet  above  the  ground  and  hence 
vary  in  height  above  sio  1- 'v ul  ■  Vs  a  rough  average,  however,  this  level 
is  about  6, ’■) 0C  feet  eb  vv*.-  r. -.a  love!  in  the  region  of  the  test  site. 

The  metroro,  ogioal  trajectories  are  based  on  the  wind  analyses  for 
the  various  levels  at  jhree-  or  six-hour  intervals,  as  provided  by  the 
Weather  Bureau  Research  Stav.ior.,  Las  Vegas,  Nevada.  They  take  into  ac¬ 
count  the  •  ampei'a]  and  spatial  chaiiges  in  the  wind.  Meteorological  tra¬ 
jectories  are  of  ecuvse,  subject  to  error,  part-  .cularly  over  regions  of 
sparse  da  ha,  in  aieas  of  retadly  chargir^  or  cCvipiex  ‘low  patterns,  and 
in  n ^ <;-rts  vhc-.re  the  wind  speeds  are  very  li.^vt;-  Even  though  there  was 
a  fairly  d-^ji c  network  of  stations  reporting  ‘upper  winds  during  the  test 
period,  sigrui  ica-d  uncertnintiv...  '-ere  sometimes  present. 

In  general,  however,  the  fallout  patterns  and  the  meteorological  tra¬ 
jectories  were  in  fairly  good  agreement-  Such  differences  as  do  appear 
between  the  location  of  r.  trajectory  and  the  location  of  the  contaminated 
area  may  be  due  to  errors  ' r  computing  the  trajectory;  but  normally  they 
are  due  primarily  to  the  fact  that  the  deposition  is  a  function  of  the 
winds  at  all  levels  below  the  nuclear  cloud.  Also,  a  great  many  of  the 
Hardtack,  Phase  II,  bursts  resulted  in  low  nuclear  clouds.  Such  clouds 
®ay  be  subject  to  channelling  or  ot^r  effects  of  the  terrain;  or  parti¬ 
cularly  during  the  daytime,  they  may  be  diffused  upward  and  downward  by 
turbulent  mixing.  A  nuclear  cloud  from  ah  early  morning  detonation,  for 
example,  may  be  such  that  most  of  the  radioactivity  is  between  5,000  and 
10,000  feet  above  the  ground.  The  part  of  the  material  which  does  not 
have  a  significant  fall  rate  would  be  moved  by  winds  in  this  layer  until 
Anytime  heating  of  the  ground  is  sufficient  to  produce  an  unstable  layer 
from  tha  ground  up  to  the  radioactive  levels.  Then,  there  may  be  a  mix¬ 
ing  of  the  nuclear  debris  throughout  the  layer  from  the  ground  to  the 
initial  cloud  height  or  even  higher.  Some  small  particles  may  then  be 
brought  close  enough  to  the  ground  so  that  their  otherwise  trivial  fall 


rates  may  bring  tliem  to  earth.  Even  particles  with  completely  negligfble 
fall  rates  may  impinge  upon  and  remain  on  the  ground  or  on  vegetation. 

In  addition  to  their  use  as  a  rough  check  on  the  locations  of  the 
fallout  patterns,  the  trajectories  were  used  as  a  guide  in  estimating 
times  of  arrival  of  the  fallout. 

Meteorological  data.  The  most  important  pertinent  meteorological  in¬ 
formation  has  been  included  on  the  fallout  maps  in  order  that  it  may  be 
viewed  along  with  the  fallout  estimates. 

Curves  of  temperature  and  dew  point  versus  height,  as  measured  at  the 
Yucca  Lake  Weather  Station,  are  given.  The  temperature-height  structure 
is  useful  in  assessing  the  vertical  stability  of  the  atmosphere  and  plays 
a  dominant  role  (along  with  weapon  yield)  in  determining  the  height  of  a 
nuclear  cloud. 

The  dew  point  distribution  with  height  probably  also  plays  a  role  in 
determining  cloud  height  and  is  related  to  the  amount  of  water  in  the 
nuclear  cloud  and  hence  to  the  appearance  of  the  nuclear  cloud.  Levels 
for  which  the  dew-point  curve  is  missing  are  normally  very  dry. 

The  adiabatic  lapse  rate  indicated  on  each  sounding  is  that  rate  of 
temperature  decrease  with  height  which  indicates  neutral  stability.  When 
that  lapse  rate  exists  in  the  atmosphere,  a  parcel  of  air  given  some 
impetus  upward  or  downward  meets  no  opposition,  other  than  friction,  to 
its  motion.  Such  a  lapse  rate  is  often  accompanied  by  vertical  mixing. 
When  the  temperature  decreases  more  slowly  with  height  than  the  adiabatic 
rate  and,  particularly  when  there  is  no  decrease  or  even  an  increase  with 
height,  then  the  atmosphere  is  in  a  stable  condition,  since  work  must  be 
done  on  any  parcel  of  air  to  move  it  upward  or  downward.  When  the  tem¬ 
perature  decreases  more  rapidly  than  the  adiabatic  rate,  which  ir,  an  in¬ 
frequent  and  temporary  condition  except  near  the  ground  on  days  with 
strong  solar  heating,  the  atmosphere  In  subject  to  rapid  overturning  and 
hence  mixing  throughout  the  unstable  Layer. 

The  moot  Important  meteorological  factor  in  determining  the  distri¬ 
bution  of  the  fallout  is  the  wind  field.  For  moot  bursts  the  upper-air 
shot-time  winds  are  given  for  heights  up  to  at  least  the  top  of  the 
nuclear  cloud.  Directions  are  in  degrees  from  which  the  wind  In  blowing- 
speeds  are  in  knots.  These  winds  were  measured  at  the  Yucca  l/ikc  Weather 
Station.  In  some  cases,  however,  these  winds  may  not  bo  representative 
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of  the  winds  at  the  place  of  detonation.  This  is  especially  true  for  the 
Area  12  tunnel  shots,  since  the  Yucca  station  is  about  20  miles  to  the 
southeast  and  has  an  elevation  of  about  4,000  feet  whereas  the  tunnels 
were  above  the  6,000-foot  level  on  the  slopes  of  a  7, 500- foot  mesa.  When 
a  nuclear  cloud  from  this  area  extended  higher  than  the  mesa  top,  the 
part  that  extended  above  the  mesa  top  was  probably  influenced  by  winds 
not  very  different  from  those  measured  at  Yucca  Lake,  since  the  Weather 
Bureau  Research  Station  at  Las  Vegas  has  found  a  high  correlation  between 
the  wind  direction  on  a  meteorological  tower  on  the  mesa  and  the  wind 
direction  at  the  same  elevation  (about  7,500  feet  above  sea  level)  over 
Yucca  Lake.  For  the  majority  of  tunnel  bursts  from  which  venting  occur¬ 
red,  however,  the  nuclear  clouds  were  confined  to  very  low  heights  where 
the  winds  were  greatly  influenced  by  local  factors.  The  heating  (or 
cooling)  of  the  air  near  the  slopes  relative  to  that  at  similar  eleva¬ 
tions  in  the  free  air  over  the  valleys  leads  to  flow  upslope  in  the  day¬ 
time  (or  downslope  during  the  night).  Typically,  the  upslope  winds  start 
at  about  a  half  hour  after  sunrise  and  reverse  their  direction  shortly 
before  sunset.  While  the  reversal  is  taking  place  the  winds  usually  re¬ 
main  very  light  and  variable  for  five  or  ten  minutes. 

When  available,  pertinent  wind  information  from  meteorological  towers 
in  Area  12  and  Area  8  is  included  in  the  remarks  accompanying  the  fallout 
maps . 

Remarks .  For  each  of  the  fallout  maps  comments  are  given  on  the 
analysis,  and  the  uncertainties  are  discussed  in  order  that  the  relia¬ 
bility  of  various  parts  of  the  pattern  can  be  judged. 

BURSTS  FOR  WHICH  NO  MAPS  ARE  GIVEN 

No  fallout  maps  are  given  for  several  of  the  bursts  because  there  was  a 
negligible  yield  or,  in  the  case  of  underground  bursts,  because  there  was  a 
trivial  or  no  release  of  fission  products  into  the  atmosphere.  These  bursts 
are  discussed  ind ividuaily  below. 

Mercury  (Burst  No.  5).  Since  there  was  essentially  no  nuclear  yield  from 
Mercury,  no  venting  into  the  atmosphere  was  observed.  There  was,  however, 
some  alpha  contaminat ion  in  the  main  tunnel. 

Logan  (Burst  No.  16) .  The  Logan  burnt  was  completely  contained  and 
therefore  no  radiation  from  this  explosion  was  released  into  the  air. 
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San  Juan  (Burst  No.  20).  There  was  essentially  no  nuclear  yield  from  the 
San  Juan  explosion  and  no  visible  venting  occurred.  There  was,  however,  some 
alpha  contamination  detected  in  the  immediate  vicinity  of  the  well  in  which 
this  device  was  detonated. 

Oberon  (Burst  No.  23).  There  was  essentially  no  nuclear  yield  from  Oberon 
and  only  a  very  low  cloud  was  observed.  No  gamma  activity  was  reported,  but 
there  was  some  alpha  contamination  around  ground  zero  and  a  short  distance 
down  wind  ( toward  the  northwest ) . 

Mazama  (Burst  No.  32) ■  There  was  essentially  no  nuclear  yield  from 
Mazama  and  only  alpha  contamination  was  reported  around  ground  zero.  A 
visible  cloud  resulted  from  the  Mazama  explosion  which  was  estimated  from 
aircraft  to  reach  somewhere  between  5*000  and  6,500  feet  above  sea  level  (800 
to  2,300  feet  above  ground).  With  the  stable  night-time  atmosphere,  no 
nuclear  yield,  and  only  a  small  amount  of  high  explosive,  it  seems  doubtful 
that  the  cloud  could  have  reached  higher  than  the  lowest  of  the  estimates. 
Perhaps  the  higher  estimates  resulted  from  the  difficulty  in  estimating  the 
height  of  a  low,  small  cloud  at  night. 

Ganymede  (Burst  No.  35) •  There  was  no  nuclear  yield  for  Ganymede.  The 
cloud  was  very  low,  but  the  height  could  not  be  determined  due  to  darkness. 
There  was  some  alpha  contamination  in  the  immediate  vicinity  of  ground  zero. 
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- BERNALILLO  -  456  FT.  WELL 

A  RAM  stotion  ~  800  ft.  from  G  Z. 

B  Stotion  U3r  ~  300  ft.  from  G.Z 

C  Station  U3X  ~  500  ft.  from  G.Z. 

.  LUNA  -  500  FT.  WELL 

D  Station  U3r  ~  1000  ft.  from  G.Z. 

E  Station  U3k  ~  200  ft.  from  GZ. 


Indicates  the  range  of  dose  rotes  given 
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Station  3-300  • 
East  winch  site  ' 


3000  ft.  from  G.Z 
3  5  miles  from  G  Z 


HUMBOLDT  -  25  FT.  TOWER 

Sfolion  3-330  ~  1200  ft.  from  G  Z. 

Control  point  building  2  ~  8  miles  from  G.Z. 


VESTA -GRAVEL  GERTIE 


A  Eosl  winch  site  ~  0.5  miles  from  G  Z. 
B  West  winch  site  ~  I  I  miles  from  G  Z 
C  North  winch  site  ~  I  5  miles  from  G  Z. 
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A  Stotion  7-800  ~  6000  ft  from  G.Z. 

B  Intersection  of  areo  3  Mom  Access  Road  ond 
Mercury  Highwoy  ~  19,000  ft  from  G.Z. 

C  8JY  -  14,000  ft.  from  G  Z. 

D  Intersection  of  Road  "G“  ond  Mercury  Highway 
~  30,000  ft  from  G  Z. 

I  Indicates  the  range  of  dose  rotes  given 
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Pass  1  5  miles  north  of  Gate  385 

figure  4- early  dose-rate  measurements,  showing  effects  of  passing  j 
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REMARKS 

The  greater  portion  of  this  pattern  was  well  documented  arri  should  be 
fatrljr  reliable.  The  downwind  extent  of  the  60  and  5  mr/hr  lsollnes  was 
estimated  la  the  absence  cf  measurements. 


-  TEMPERATURE 

••  DEW  POINT 
—  -  ADIABATIC  LAPSE  RATE 


UPPER  WINDS 
DIRECT, ON  SPfiED 
(Degrees)  (Knot*) 


At  1.5  miles  north  of  Cate  385  a  maximum  dose  rate  of  6  mr/hr  at  H*0.52 
hours  was  reported  by  the  off -site  monitors.  From  the  continuous  read¬ 
ings  « this  location  (see  figure  4)  it  can  be  seen  tlat  the  reported  inten¬ 
sities  had  relaHtely  large  fluctuation  with  time.  An  appropriate  mean 
value  would  be  about  0.5  mr/hr  at  H.0.55  hours.  Since  this  value  would 
decay  to  about  0.2  mr/hr  at  H+t  hour  and  since  other  monitors  indicated 
only  background  in'ensltics  in  the  areas  to  the  north  of  this  position,  no 
contour  for  this  1<jw  value  was  drawn.  No  significant  fallout  was  reported 
by  the  off-site  monitors,  with  the  exception  mentioned  above. 


6,000f - V- 


The  shot -time  mean  wind  speed  from  the  surface  to  7,500  feet  m.s.l.  was 
about  17  knots  toward  a  bearing  of  about  360  degrees.  The  fallout  pattern 
is  consistent  with  this  wind  analysis. 
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H-HR=  1230  PDT  17  SEPT  1958 
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RESIDUAL  GAMMA  RADIATION 
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MAXIMUM  AT  QZ  ~  8  R/HP  AT  H+l 


REMARKS 

The  on-site  nwittotr<fcr  this  ereri  was  adequate.  Besides  their  regular 
surveys,  the  c**tw  group  made  a  special  survey  north  of  T-7c  to  Gate  385 
and  the  su rromflu  arm.  R  is  difficult  to  say  with  any  confidence  if  what 
was  being  monitored  during  this  special  survey  was  induced  activity,  re¬ 
sidual  pmrm  iftlrtt^QT  i  combination  c<  btXh  since  only  one  reading  was 
taken  at  each  posAloa.  Therefore,  the  decay  rate  could  not  be  estimated 
for  this  area.  To  add  to  this  confusion,  residual  activity  from  Plumfcbob 
detonations  was  kaom  to  exist  in  this  general  area  and  to  be  at  least  30 
percent  of  what  was  observed.  Since  the  observed  readings  were  on  the 
average  about  Ot  mr/hr  it  H  ♦  10  hours,  this  would  not  add  significantly 
to  the  total  close-ia  fallout  fraction.  No  pattern  was  drawn  for  this  area 
on  either  the  oa-site  otf-stte  nap. 
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The  pattern  from  Ely  to  about  70  miles  to  the  south  along  Highway  38  may 
be  In  error  even  though  this  ponton  of  the  road  was  monitored  The  19.0JQ- 
lo*  1.  trajectory  wcic-ted  that  the  fallout  should  have  had  an  oneniauoi 
toward  the  northeast  with  no  Indication  that  it  should  hate  teen  toward  the 
north,  as  this  portion  of  the  pattern  shows.  The  valley  wind  should  have 
been  fairly  well  developed  at  about  the  time  the  cloud  or  the  fallout  crossed 
Highway  38,  so  that  any  low-level  debris  would  have  been  transported  up 
Highway  38  toward  Ely.  There  was  only  one  monitor  run  along  this  portion 
of  the  road  and  It  cannot  be  determined  if  the  instrument  was  contaminated, 
or  if  the  activity  was  drifting  by  in  tne  air  or  may  have  been  actual  fallout. 
At  Ely  no  airborne  activity  above  background  was  recorded  during  this 
pc;iod,  which  Is  an  indication  that  no  fallout  occurred  in  the  general  area 
around  Ely.  This  portion  of  the  pattern  Is,  therefore,  questionable. 

The  pattern  was  interpolated  between  Highways  93  and  21,  but  there  is  some 
confidence  in  it  since  no  activity  *l>ove  background  was  detected  along  High¬ 
way  21  between  Baker  and  New  Castle.  The  rest  of  the  pattern  >vas  well 
documented  and  should  be  fairly  reliable. 
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EDDY  (500  FT  BALLOON)  MAP  B  j 

H-HR.  0700  PDT  19  SEPT  1358 
CLOUD  TOP-  11,000  PT  MSL 

RESIDUAL  GAMMA  RAOIATION 
MR/HR  A7  H  +  12  HOURS 

-  LEGEND  - 

-  DOSE  RATE  CONTOURS,  MEASURED 

DOSE  RATE  CONTOURS,  ESTIMATED 
•  -  TIME  OF  ARRIVAL,  ESTIMATED,  H  +  HOURS 
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ELEVATION  MORE  THAN  9000  FEET 
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REMARKS 


Caj>ed  on  the  shot  time  wind  run  the  Luna  fallout  should  have  had  a  hot 
line  bearing  of  about  355  degrees.  Since  there  were  few  monitor  runs 
across  this  bearlrg  it  is  difficult  to  draw  a  pattern  with  any  confidence. 
There  appeared  to  have  been  some  fallout  at  the  Japanese  Houses  Site 
T-7c  and  fhe  Area  9  ground  aero.  At  the  Japanese  Houses  a  reading  of 
6  mr/hr,  converteo  to  H»l,  was  reported.  There  did  not  appear  to  be  any 
residual  contamination  from  previous  “vents  in  this  a'cu. 

At  Site  T-7c  there  was  a  background  contamination  of  about  2  mr,  hr 
from  the  Eddy  burst  at  the  time  of  the  Luna  detonation.  Subtracting  this 
from  the  Luna  monitor  reading  would  leave  a  dose  rate  of  about  4  mr/hr 
at  H«l. 

The  Area  9  ground  zero,  which  is  about  6  miles  from  the  Luna  position 
on  a  bearing  of  about  357  degrees,  was  reported  to  have  only  background 
radiation  at  16  minutes  after  shot  time.  At  20  and  29  minutes  the  read* 
ings  there  were  5  and  10  mr/hr,  respectively.  From  the  shot  time  »•»  - 
wind  speed  (about  10  knots  fiom  tl*  surface  to  9,0C2  feet,  m.s  1 )  “><•  cloud 
passage  and  the  fallout  should  have  occurred  at  about  30  minutes  after 
shot  time.  It  is  thus  difficult  to  estimate  the  H»I  value  since  the  activity 
was  apparently  still  arriving  at  the  time  of  the  last  observation. 

For  Site  7-300  the  background  contamination  from  the  Eddy  event  was  of 
the  order  of  200  to  300  mr/hr  5  hours  before  the  Luna  detonation  or  48 
hours  after  the  Eddy  burst.  Taking  a  value  of  250  mr,  hr  at  48  hours 
and  decaying  it  (sodium-24  decay)  to  54  and  72  hours  (which  arc  equiva¬ 
lent  to  tte  H*1  and  the  11*19  Luna  surveys)  we  would  arrive  at  values  of 
200  and  100  n.r,  hr  respectively.  Since  the  readings  on  the  Luna  surveys 
at  these  times  were  of  this  order  or  less,  wc  can  assume  that  it  was  pri¬ 
marily  residual  Eddy  contamination  that  was  being  monitored. 

Again,  since  there  were  so  few  significant  readings  downwind  from  the 
Luna  greurd  zero,  no  attempt  was  made  to  draw  a  complete  pattern. 
There  were  no  readings  above  background  reported  off -site. 


LUNA  (-184  FT  WELL)  MAP  A 
H-HR  =  1200  PDT  21  SEPT  1958 
CLOUD  TOP-  LOW  0IFFUSE  CLOUD 


RESIDUAL  GAMMA  RADIATION 
MR/HR  AT  H  +  I  HOUR 

-  LEGEND  - 

—  DOSE  RATE  CONTOURS,  MEASURED 

—  DOSE  RATE  CONTOURS,  ESTIMATED 
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HEIGHT  (feet  above  sea  level) 
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Mars  vended  through  the  tunnel  mouth  (situated  on  the  mesa  slope  at  *r. 
elevation  o.’  6,725  feet  m.s.l.),  and  a  cloud  rose  to  onlj  a  tew  hundred 
feet  above  the  surface.  Before  shot  tine  the  Minds  along  the  mesa  slope 
(see  table  below)  were  approximately  from  the  northeast  with  the  winds 
over  the  mesa  top  also  from  about  northeast.  Two  minutes  before  shot 
time  the  winds  at  the  slope  station  shifted  and  blew  from  approximately 
northwest  (drainage  w*nds),  while  the  winds  over  the  mesa  slope  were 
still  from  about  northeast.  Since  the  cloud  rose  to  only  a  few  hundred 
feet,  It  was  under  the  Influence  ctf  the  drainage  winds  and  travelled  toward 
the  southeast. 


The  only  road  which  could  be  monitored  In  the  direction  of  fallout  w*s 
the  Area  12  access  road,  therefore,  there  is  considerable  uncertainty 
as  to  the  cross-wind  extent  of  this  pattern.  The  down-wind  -.nd  up-wind 
extent  of  the  contamination  should  be  fairly  reliable, 

No  activity  above  background  was  delected  off*site, 

jo-Mlnute  Average  Wmas 

9-(o«M(<a  sieve  Tower  100-loa  Mesa  Mountain  Tower 

^Surface  Elcyall oq-6.725  leer  m.s.1.1  (Suia.ce  Elcualion-7.4f5  ten  m.s.l.) 


PORTAL  I)  01 


Speed 

Tin* 

Direction 

Speed 

m.p.h. 

(POT) 

(degrees) 

m.p  h. 

03 

1M5-1600 

060 

14 

02 

1645-17C0 

050 

07 

03 

1745-ieOo 

025 

21 

06 

1845*1000 

035 

21 

OS 

1015*2000 

045 

20 

POftLAL'UEi 


kXa 


PORTAL  U  I2« 


l^^CAMP  SIT^ 


MARS  (TUNNEL)  MAP  A 

H-HR=  1700  POT  27  SEPT  1958 
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REMARKS 

At  she*  time  %  dust  clcud  was  formed  (most  likely  by  the  shock  wave  klcic- 
jng  up  the  surface  dirt)  in  the  lower  levels  and  was  observed  to  move 
toward  the  west  over  the  Mercury  Highway  producing  relative!,  high  fall- 
ovt  activity.  This  dust  cloud  most  likely  contained  primarily  induced 
radioactivity  formed  by  the  neutron  capture  by  the  sodium  in  the  soil. 
Since  this  event  was  fairly  well  documented  on  site,  there  is  considerable 
corfidcncc  In  the  pattern  presented. 
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HIDALGO  (377  FT  BALLOON)  MAP  A 
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RESIDUAL  GAMMA  RADIATION 
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Along  the  Papoose  Lake  Road  and  Road  “B"  there  was  some  activity 
reported  which  is  attributed  to  residual  contamination  from  the  Smoky 
shot  during  Operation  Plutsbbob. 

The  initial  survey  to  the  northeast  did  not  reteal  any  activity  above  back¬ 
ground,  yet  on  the  neat  day  (  approximately  24  hours  after  shot  time  ) 
readings  in  the  Hiko-Alamo-Caliente  area  Indicated  activity  2  to  4  times 
background  levels.  The  trajectories  indicated  that  the  nuclear  cloud  was 
not  over  this  area  before  the  initial  survey  but  arrived  after  the  survey 
was  completed.  The  background  value,  therefore,  was  subtracted  from 
each  of  the  D* I  readings  before  their  conversion  to  the  common  refer- 
erce  time.  Because  of  the  lov  levels  of  activity  and  background  con¬ 
tamination,  there  Is  not  too  high  *  confidence  In  this  analysis. 
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H-HR*  0610  PST  5  OCT  1958 
CLOUD  TOP-  12,000  FT.  MS.L 

RESIDUAL  GAMMA  RADIATION 
MR/HR  AT  H  +  12  HOURS 

-  LEGEND  - 

-  DOSE  RATE  CONTOURS,  MEASURED 

- DOSE  RATE  CONTOURS,  ESTIMATED 

- TIME  OF  ARRIVAL,  ESTIMATED,  H  + HOURS 
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REMARKS 

Based  on  the  shot  time  wind  run  the  Colfax  fallout  should  have  had  a  hot¬ 
line  bearing  of  about  350  degrees.  There  was  some  activity  reported 
around  Area  9,  as  indicated  on  the  map.  Elsewhere  there  was  Insufficient 
monitoring  Information  from  which  to  draw  a  complete  pattern. 

The  only  activity  above  background  reported  by  the  off-site  monitor  was 
at  about  1/2  mile  north  of  Cate  335  on  the  Groom  Lake  Hoad.  This  was 
about  0.3  mi/  hr  when  converted  to  H*l. 
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There  was  only  a  minor  amount  c f  verting  through  the  tunnel  mouth  (loca¬ 
ted  at  the  side  of  the  mesa  slope  at  an  elevation  of  6,650  feet  m.s.l.)  and 
no  organlxed  cloud  was  formed.  Strong  west  winds  above  the  mesa  slope 
(see  table  below)  prevented  the  formation  of  the  normal  afternoon  ups  lope 
(northeast)  vlnds 

The  shot -time  winds  at  the  Mesa  Mountain  tce*«r  were  ;rom  the  west  while 
the  winds  at  the  slope  station  were  from  the  north.  The  slope  winds  Indi¬ 
cated  that  the  activity,  which  was  coffined  to  the  lower  layers,  shoo’d  hate 
been  transported  toward  the  south  A  channeling  effect  due  to  the  :anyon, 
oriented  northwest -southeast,  between  Portals  B  and  E  transp<  flea  tie 
debris  toward  the  southeast. 

The  activity  Isolints  shown  are  very  uncertain.  It  ts  bell/ved  that  there 
was  some  true  fallout  downwind  from  the  porta1,  but  that  the  radiation 
reported  was  primarily  airborne  activity  in  gaseous  or  very  small  parti¬ 
culate  form.  At  several  places,  such  as  the  B,  C,  and  E  portals,  and  at 
the  Longyear  Site,  a  rapid  drop  In  intensity  In  a  very  short  time  period 
was  recorded,  indicating  that  the  activity  was  most  likely  drifting  by  in 
the  air  An  attempt  was  made  to  normalise  the  activity  to  a  common  ref¬ 
erence  time,  but  because  of  the  uncertalrty  as  to  what  fraction  of  the  acti¬ 
vity  was  airborne  and  what  was  true  fallout,  the  lsolfnes  were  dashed  and 
there  is  no  degree  of  confidence  In  this  pattern.  For  this  reason  no  at¬ 
tempt  should  be  made  to  Integrate  this  pattern  to  estimate  the  fraction  of 
ta?  total  activity  which  came  down  as  close-in  fallout. 

No  activity  above  background  was  detected  off -site. 

IS  Minute  Average  Winds 

9-foot  Mesa  Slope  Tower  100-foot  Mesa  Mountain  Tower 

(Surface  EIevatlor.-672S  feet  m.s.l.)  (Surface  Elevation-7465  feet  m.s.l.) 
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REMARKS 


The  on-site  fallout  from  the  Quay  event  was  well  documented  aid  the  pat¬ 
tern  Is  considered  to  be  fairly  rvl table  •  The  portion  of  the  pattern  which 
was  interpolated  (indicated  by  the  dashed  IsaUncs)  can  only  be  an  approxi¬ 
mation  in  the  absence  of  measurements. 
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QUAY  (100  FT  STEEL  TOWER)  MAP  A 
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CLOUD  TOP-  10,000  FT.  M  S.L. 
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REMARKS 


Since  the  winds  were  light,  with  several  small  cyclonic  and  antlcyclonic 
cells  in  the  area,  there  is  considerable  doubt  as  to  the  true  path  of  the 
trajectories. 


The  air  sampling  at  bvta  activity  Indicated  above -background  readings  at 
Beatty,  Goldfield,  Tonopah  and  Warm  Springs  These  results  indicated 
that  at  least  a  portion  of  the  cloud  had  a  northward  trajectory  from  Beatty 
towards  Tonopah  and  then  probably  veered  toward  Warm  Spi  ings. 


There  were  no  monitor  runs  north  of  Sarcobatus,  buv  It  is  believed  th-t 
the  fallout  north  of  this  point  was  light  since  the  activity  would  have  been 
spread  over  a  relatively  large  area.  Therefore,  the  pattern  was  no*  ex¬ 
tended  toward  the  north,  even  though  the  beta  readings  Jndiu  ied  this  to  be 
U.e  path  of  the  activity. 


Since  this  event  was  well  documented  off-site,  the  pattern  is  considered 
to  be  reliable. 
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The  pattern  Interpolated  between  Highways  6  and  50  can  onlv  be  an  ap¬ 
proximation  in  the  absence  of  measurements,  but  Its  orientation,  at  least, 
it  consistent  with  the  12,000-loot  m.s.l.  trajectory. 

Tlte  16,000-loot  trajectory  Indicates  that  the  cloud  at  that  level  initially 
travelled  toward  the  southwest.  Since  the  winds  at  lower  levels  were 
toward  the  north,  fallout  originating  Irom  about  16,000  leet  m.s.l.  would 
have  been  smeared  over  a  large  area  to  the  west  and  northwest  ol  the 
buret  site.  Furthermore,  the  air  sampling  cf  bet*  activity  at  Beatty  and 
Tonapah  Indicated  values  well  above  background.  About  30  hours  after 
burst  time,  however,  a  monitoring  run  from  Beatty  to  Tonopah  reported 
cnly  background  readings.  It  thus  appears  that  there  probably  was  very 
light  fallout  in  that  area,  but  that  It  had  decayed  to  levels  Indistinguishable 
from  background  by  ‘he  time  of  the  survey 
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REMARKS 

The  NepXur.e  explosion  vented  through  the  mesa  slope  at  an  elevation  o l 
about  6,800  feet.  The  cloud  rose  to  about  11,000  feet  m.a.l.  The  winds 
at  the  i.'Csa  mountain  tower  indicated  that  the  lower  layers  of  the  cloud 
would  be  transported  on  a  bearing  of  310  degrees.  The  actual  fallout  was 
centered  on  a  bearing  of  about  300  degrees.  This  would  Imply  that  the 
direction  was  fairly  constant  between  the  level  cf  the  top  of  the  cloud  and 
that  part  which  passed  Just  above  the  mesa. 


The  pattern  for  that  part  of  the  mesa  which  was  monitored,  as  Indicated 
by  the  solid  lines,  la  considered  falriy  reliable. 

No  activity  aboTe  background  levels  was  reported  off  site. 
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NEPTUNE  (TUNNEL)  MAP  A 
H-HR=  1000  PST  14  OCT.  1958 
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REMARKS 

The  represtntatlreness  o!  ihe  temperature  height  curve  shown  with  the 
meteorological  data  Is  questionable,  since  the  ekvation  cl  the  Hamilton 
site  In  Frenchman’s  Flat  Is  3,080  feet,  about  600  feet  below  that  of  the 
Yucca  Lake  weather  station  ahere  the  temperature  soundings  were  made. 
Also,  because  cf  the  very  low  speeds  and  the  Influence  of  terrain,  the  winds 
reported  may  not  be  representative  of  those  In  Frenchman’s  Flat. 

The  gradient  wind  trajectory  had  a  speed  of  about  A  knots  while  the  mean 
wind  speed  from  the  surface  to  6,000  feet  m.s.l.  was  about  2  knots.  As 
the  cloud  moved  southward  rather  slowly,  It  gave  moderate  peaks  of  acti¬ 
vity  at  Mercury  as  Indicated  In  figure  5. 

This  pattern  was  relatively  well  documented  and  is  consistent  with  the 
wind  analysis. 
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REMARKS 

The  10  mr/hr  isollne  crossing  the  Mercury  Highway  south  of  the  BJY  is 
rather  uncertain.  The  cloud  should  have  been  over  this  area  at  about 
the  time  that  come  of  the  measurements  were  made.  Therefore,  what 
was  being  monitored  may  have  been  sky  shine,  Induced  activity,  or  a  com- 
bination  of  both. 

There  is  nd  too  much  confidence  in  this  pattern  since  the  downwind  extent 
of  most  cf  the  isolines  Is  nc*  known  and  the  area  to  »he  east  of  ground  zero 
was  not  monitored. 
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Since  there  were  no  monitoring  runs  between  the  immediate  ground  zero 
area  and  Highway  95,  It  is  not  known  whether  there  was  any  fallout  be¬ 
tween  the  on*slte  and  off-site  patterns  as  drawn. 


The  correlate.  between  the  trajectories  shown  and  the  fallout  pattern 
is  rather  poor.  The  low-level  winds  were  toward  the  south  for  approxi¬ 
mately  6  hours  after  shot  time;  therefore,  any  fallout  originating  at  7,000 
to  10,000  feet  m.s.l.  should  have  been  spread  out  over  the  area  south  tc 
northwest  of  the  b'  rst  point  The  air  sampling  d  beta  activity  did  Indicate 
values  above  background  at  Tonopah,  Goldfield,  Beatty,  and  Lathrop  Wells. 
Also,  some  gamma  activity  was  reported  by  the  monitors  from  15  miles 
north  of  bprlngdale  to  Lathron  Wells  Thus,  In  addition  to  the  fallout  area 
shown,  there  was  most  likely  some  very  light  fallout  in  the  ceneral  area 
from  Lathrop  Wells  to  Tonopah. 


Although  ’here  were  monitoring  runs  along  a  large  number  of  roads  off 
site,  the  pattern  as  drawn  is  not  considered  to  be  very  reliable  because 
of  the  uncertainties  in  dealing  with  activity  often  only  two  or  three  time* 
the  background  value. 
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REMARKS 

The  cloud  from  Vesta  was  ooserved  to  rise  initially  to  about  7,500  or 
8,000  feet  m.s.l.  Then  from  the  top  of  the  cloud  a  large  bulge  rose  in 
the  manner  of  a  cumulus  cloud,  reaching  an  altitude  of  about  10, COO  feet 
at  about  20  minutes  after  the  detonation.  Although  the  trajectories  in 
the  7,000-  to  10,000-foot  layer  were  estimated  to  have  parsed  somewhat 
to  the  east  of  the  areas  where  fallout  was  observed,  fallout  from  these 
upper  oarts  of  the  clcud  would  have  been  displaced  westward  b>  the  winds 
in  the  lower  levels.  Thus,  it  is  not  possible  to  say  whether  there  was 
fallout  from  the  late-rising  upper  part  of  the  cloud. 

The  off-slte  portion  of  the  fallout  pattern  is  considered  rather  uncertain, 
since  there  were  few  radiation  measurements;  however,  Its  orientation 
Is  consistent  with  the  wind  analysis. 
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Because  of  the  lack  of  dit*  In  some  areas  around  ground  zero  thvre  Is 
not  a  high  degree  of  confidence  In  the  analysis  of  the  on-aite  pattern  for 
Rushmore. 
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REMARKS 

Socorro  was  the  first  of  three  nuclear  detonations,  to  occur  on  the  same 
day.  The  trajectory  analysis  for  these  three  events  indicated  that  the 
clouds  should  all  have  been  transported  in  the  same  general  direction. 

The  20,000  foot  trajectory  lor  oocorro  (not  shown)  had  approximately 
the  same  direction  and  displacement  as  did  the  25,000  foot  trajectory 
for  the  first  6  hours. 

Although  the  Wrangell  trajectory  was  toward  the  north  and  northeast, 
the  lower  level  wiids  would  have  transported  any  fallout  originating  at 
9,000  feet  m.s.l.  toward  the  north  and  northwest. 

The  10,000  foot  trajectory  for  JUshmore  (which  Is  not  shown)  Wo  along 
a  bearing  of  about  040  degrees  with  a  mean  dlsphcpmert  of  about  90  miles 
in  C  hours. 

Since  the  trajectories  for  these  three  events  were  in  the  same  general 
direction,  there  was  some  difficulty  in  determining  from  which  shots  the 
observed  fallout  originated.  As  best  as  can  be  determined  from  the  time 
of  the  surveys,  mo6t  of  the  fallout  that  was  detected  was  from  the  Wrangell 
event.  There  is  some  uncertainty  in  this  pattern,  however,  especially  in 
the  Road  “B”  area  since  all  three  clouds  should  have  been  transported 
over  this  road.  There  is  some  confidence  in  the  Wrangell  pattern  north 
of  Road  "B”  sirve,  as  was  mentioned  previously,  the  fallout  should  have 
been  transported  in  that  general  direction  by  the  lower-level  winds. 


For  Socorro  there  is  very  little  confidence  In  the  off-site  jattern  since 
there  is  the  possibility  that  the  fallout  across  Road  “B”  toward  Lincoln 
Mine  was  in  part  from  this  event  and  not  all  from  Wrangell 

A  high  rcadir*;  of  30  mr/hr  was  recorded  at  Lincoln  Mine  at  H-2.2  hours 
and  attributed  to  Rushmore  since  that  W2S  about  the  time  that  the  Rush- 
more  cloud  should  have  been  over  this  area.  Later  readings  at  Lincoln 
Mine  indicated  activities  only  several  times  above  background  which  may 
have  been  fallout  from  Rushmore  or  possibly  from  Wrangell  or  Socorro. 

Since  it  was  late  in  the  day,  there  were  very  few  monitor  runs  after  the 
Rushmore  event.  The  survey  the  next  day  indicated  light  activity  which 
may  have  been  from  any  of  the  three  events.  No  attempt  was  made  to 
draw  a  pattern  for  Rushmore,  but  there  may  have  been  fallout  from  this 
detonation.  In  fact,  since  Rushmore  had  a  yield  slightly  ,,-eater  than  Wi  an- 
gell  and  their  respective  clouds  rose  to  about  the  same  elevation,  there 
may  have  been  as  much  or  mere  fallow  as  has  been  attributed  to  Wrangell. 
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Th«w  is  2  great  deal  d  uncertainty  In  the  Citron  pattern  off-slte  because 
ot  the  lack  c<  data  between  the  immediate  area  around  the  burst  site  and 
Highway  95  The  pattern  along  Highway  fr 5  Is  based  on  the  measurements 
nude  on  shot  day. 

This  highway  was  monitored  again  the  following  day.  and  all  reports  Indi¬ 
cated  activity  at  about  background  levels.  Scattered  showers  were  re¬ 
ported  all  along  the  monitored  part  of  this  highway  on  shot  day,  so  1.  is 
possible  that  the  activity  was  washed  into  the  ground  by  the  rain  How- 
eter,  It  Is  more  probable  that  the  activity  reported  was  due  to  airborne 
material  which  was  drifting  by  while  It  was  being  monitored  or  that  there 
was  true  fallout  which  decayed  by  the  ne.t  day  to  levels  not  easily  differ¬ 
entiated  from  background  radiation 
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\A  2  —  06 
160  —  06 
197  —  05 
822  —  04 
330  —  02 


METEOROLOGICAL  DATA  (2005  PST) 


REMARKS 

There  was  a  trivial  yield  Iron  Ceres,  and  a  ckud  height  of  about  6,000  feet 
m.s.l.  {a  rise  of  about  1 ,600  feet)  was  observed.  Because  of  the  lateness  of 
the  day,  the  proximity  cl  the  mountainous  terrain  aiw  the  low  cloud  height, 
the  lowest  portion  of  the  nuclear  cloud  was  under  the  influence  of  drainage 
winds.  The  shot  “time  surface  wind  observations  at  Station  353  (located  about 
2*1/2  miles  south  of  the  burst  point  op  Road  8B)  and  at  the  Yucca  Lake  staMon 
(located  about  15  miles  south  of  the  burst  point;  Indicated  that  the  drainage 
winds  had  set  in  by  shot  time  and  were  approximately  from  the  northwest. 

According  to  the  Yucca  Lake  winds  from  above  the  drainage  level  to  the  top 
of  the  cloud  the  debris  should  have  been  deposited  toward  the  northeast  of 
the  burst  point.  The  radiation  data  strongly  suggests  that  the  debris  was  de¬ 
posited  toward  the  northwest.  A  possible  explanation  of  the  discrepancy  be¬ 
tween  the  observed  radiation  field  and  the  wind  field  is  that,  since  the  winds 
were  rather  light,  the  observed  winds  at  the  Yucca  Lake  weather  stavion  were 
probably  not  representative  of  the  air  flow  over  Area  6  at  these  low  levels. 

No  activity  above  background  was  detected  off  site. 

15*Mlnute  Average  Winds 

20-foot  Tower  at  Station  353 
(Surface  Elevation  About  4325  feet  m.s.l.) 


Time 

Direction 

Speed 

(rST) 

(degrees) 

(m.p.h.) 

1745-1800 

160 

05 

1845-1000 

275 

03 

1045-2000 

320 

03 

2045-2100 

310 

06 

CERES  (25  FT,  WOOD  TOWER)  MAP  A 
H-HR  =  2000  PST  25  OCT  1958 
CLOUD  TOP-  6000  FT  MSI. 


RESIDUAL  GAMMA  RADIATION 
MR/HR  AT  H  +  |  HOUR 


-  LEGEND  - 

DOSE  RATE  CONTOURS,  MEASURED 
DOSE  RATE  CONTOURS,  ESTIMATED 


HEIGHT  (f««t  above  sea  level) 


-  TEMPERATURE 

••  ••  DEW  POINT 
— —  ADIABATIC  LAPSE  RATE 


26,000 CL°UD  T0P  1 


\  rS\ 


UPPER 

OIRECTION 

(Degrees) 


210  —  30 

-  26,000  210  —  29 

215  —  31 

-  24,000  222  —  36 

226  —  39 

- 22,000  227  —  40 

227  —  34 

- 20,000  226  —  23 

231  —  28 

- 18.000  238  —  25 

241  —  20 

- 16,000  250  —  21 

250  —  18 

- K.000  252  —  18 

xi,  J  253  —  10 

\  I  * — CLOUD 

- \4-f-  BASE -12,000  190  —  06 

121  —  09 

- 10.000  123  —  07 

\ 

\  -  151  —  08 

\ 

r— \  8.000  179  —  07 

\  -  188  —  02 

V- V  6'000  109  —  02 


BURST  HEIGHT — ►  ; 

_1 — j — i — ^L=a4,ooo  101  —  01 


-AO  -JO  -20  -10  0  10 

TEMPERATURE  (»C) 

METEOROLOGICAL  DATA  (0225  PST) 


REMARKS 

Because  of  the  lack  cf  data  in  most  ct  the  areas  around  ground  zero,  there 
Is  not  a  very  high  degree  of  confidence  In  the  analysis  of  the  on-slte  pat  - 


SANFORD  (1500  FT  BALLOON) 

MAP  A 

H-  HR  =  0220  PST  26  OCT.  1958 

CLOUD  TOP- 26,000  FT. 

M.S.L. 

RESIDUAL  GAMMA  RADIATION 
MR/HR  AT  H  +  I  HOUR 


-  LEGEND  - 

-  DOSE  RATE  CONTOURS,  MEASURED 

--  DOSE  RATE  CONTOURS,  ESTIMATED 


.  •vZjr-  , 


-  TEMPERATURE 
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-•  ADIABATIC  LAPSE  RATE 


UPPER  WINDS 
DIRECTION  I  SPEED 
(OtgrMt)  (Knoll) 
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\  - -  BURST 
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20,000  241  —  |9 

241  —  19 
18,000  227  —  18 

201  —  15 
16.000  256  —  II 

273  —  10 
14,000  283  —  II 

271  —  12 
12,000  260  —  12 

249  —  10 
10.000  212  —  OS 

130  —  03 
8.000  070  —  02 

020  —  01 
6.000  034  —  02 

012  —  02 
4  000  C4LM 


•  30  -  20  -10  o  10  20 

TEMPERATURE  CC) 

METEOROLOGICAL  DATA  (0805  PST) 


DE  BACA  (1500  FT.  BALLOON)  MAP  A 
H-  HR  =0800  PST  26  OCT.  1958 
CLOUD  TOP-  17,500  FT.  M.S.L. 

RESIDUAI  GAMMA  RADIATION 
MR/HR  AT  H  +  I  HOUR 

-  LEGEND  - 

_  DOSE  RATE  CONTOURS,  MEASUREO 

- DOSE  RATE  CONTOURS,  ESTIMATED 


REMARKS 


spf*\**° 


— -“-aw,  wsl;  " 5 


-  TEMPERATURE 

••  DEW  POINT 

ADIABATIC  LAPSE  RATE 


UPPER  WINDS 
DIRECTION  SPEED 
(Degree*)  (Knot*) 


8,000  033  —  13 


*  4,000  350  —  08 


TEMPERATURE  (*C) 

METEOROLOGICAL  DATA  (0635  PST) 


Because  c<  the  limited  area  that  was  and  could  be  monitored  the  downwind 
extent*  erf  the  various  isollnes  are  rough  approximations,  but  their  orlen  - 
tation,  at  least,  is  consistent  with  the  wind  analysis. 


CHAVES  (52  1/2  FT  WOOD  TOWER)  MAP  B 
H-HR=  0630  PST  27  OCT.  1958 
CLOUD  TOP-  5,500  FT  M.SL. 

RESIDUAL  GAMMA  RADIATION 
MR/HR  AT  H  +  I  HOUR 

-  LEGEND  - 

-  DOSE  RATE  CONTOURS,  MEASURED 

- DOSE  RATE  CONTOURS,  ESTIMATED 


tW 


E  c 34.00C 


m 


Page  59 


KL>  >  HRS 


j  r  "pe  .  1 

'  •'"OWt )  - 


260  MR-.R  ,r  m  ■  .^75  ;ts 

i?-yo 


^  <0  MR/HR  »T  ’  f  ..  riRS 


U  13  VR/j+r  ,\t  ;j  +  09?  HRS  * 


WRTAL  U 12*  _ 

3  MR/HR  AT  11  + 093  HRS 
20  MR/HP  VT  H  +  1.5  HRS 


I.Rl 
WAREHOUSE 
10  MR /HR  AT  H +0.42  HRS 
20  MR/HR  AT  H  +  1.5  HRS 


APPROXIMATE 

2  MR/HR  AT  H  +  033  HRS 


REMARKS 

Although  there  was  no  organized  cloud  from  the  Evans  burst,  a  small 
amount  U  smoke  was  seen  to  vent  from  the  portal,  on  the  mesa  slope  at 
an  elevation  of  about  6,630  feet. 

Since  the  winds  at  the  mesa  slope  tower  were  from  the  west,  the  verted 
material  should  have  been  transported  toward  the  east  or  possibly  toward 
the  southeast  because  of  the  channelling  effect  of  the  canyon  between  the 
"B*'and  “E”  portals. 

There  were  two  monitoring  reports  at  the  LRL  Warehouse!.  10  mr/hr 
at  0.42  hours  and  20  mr/hr  at  1.5  hours  after  the  burst.  Also,  at  the  portal 
of  Tunnel  U12e  there  were  readings  cf  3  mr/hr  at  0.03  hours  and  20  mr/hr 
at  1,5  hours  after  the  buret.  Tfr»  radiation  at  these  sites  cannot  logically 
be  attributed  to  any  previous  burst.  Since  >fter  these  early  surveys  there 
was  no  furthar  monitoring  reported  until  after  the  Blanca  burst,  It  la  not 
possible  to  say  whether  this  radiation  was  due  to  airborne  debris  or  due 
to  true  fallout.  There  Is  a  suggestion,  however,  that  the  greater  part 
was  from  airborne  material. 

The  reading  at  the  Rainier  Drill  Site  Is  believed  to  be  from  residual  con¬ 
tamination  from  Neptune,  It  is  uncertain  whether  the  activity  on  the  mesa 
above  the  “E”  tunnel  Is  residual  or  from  Evans. 

13-Mlnute  Average  Winds 

9  foot  Mesa  Slope  Tower  100  foot  Mesa  Mountain  Tower 

(Surface  Elevation- 672 5  feet  m.s.l.)  (Surface  Elevation- 74 65  feet  m.s.l.) 


Tim* 

Direction 

Speed 

Direction 

Speed 

(PST) 

(degrees) 

(m.p.h.) 

(degrees) 

(m.pdi.) 

1445-1000 

290 

07 

010 

Misainf 

1545-1600 

290 

06 

360 

Missing 

1645-1700 

260 

08 

350 

Missing 

i?45-:aoo 
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05 

360 
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EVANS  (TUNNEL)  MAP  A 

H-HR5  1600  PST  28  OCT.  1958 

CLOUD  TOP-  NO  ORGANIZED  CLOUD 

o  500  1000  2000 

RESIDUAL  GAMMA  RADIATION 

liiii.l - 1 - 1 

FEET 

MR /HR  AT  TIME  OF  OBSERVATION 

-  LEGEND- 

-  DOSE  RATE  CONTOURS.  MEASURED 

■■  -A  — . . .  ■ 

K  50,000 


MERCURY  HIGHWAY 


MAXIMUM  AT  G.Z  ~  500  R/HR  AT  H  + 1 


The  orpsite  fallout  from  Humboldt  was  well  documented  and  the  pattern 
Is  considered  reliable. 


HUMBOLDT  (25  ft.  wood  tower)  map  A 
H-HR=  0645  PST  29  OCT.  1958 
CLOUD  TOP-  7,500  FT  M.SL. 

RESIDUAL  GAMMA  RADIATION 
MR/HR  AT  H  +  l  HOUR 

-  LEGEND  - 

-  DOSE  RATE  CONTOURS,  MEASURED 

- DOSE  RATE  CONTOURS,  ESTIMATED 


LATHROP  WELL: 


CAMP  DESERT  ROCK 


MERCURY 


•**'&'*» 


REMARKS 

Althoufh  there  is  some  uncertainty  in  the  downwind  extent  of  some  of  the 
Uolla.4,  there  is  fair  confidence  in  the  width  of  the  pattern  and  in  ti* 
or le nation  cf  the  fallout, which  is  consistent  with  the  wind  analysis. 
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TEMPERATURE  (#C) 
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UPPER  WINDS 
DIRECTION  SPEED 
(Degrees)  (Knots) 
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HUMBOLDT  (25  FT  WOOD  TOWER)  Wc  B 
H-HR  =  0645  PST  29  OCT.  1958 
CLOUD  TOP-  7.500  FT.  M.SL 


RESIDUAL  GAMMA  RADIATION 
MR/HR  AT  H  +  i  HOUR 


-  LEGEND  - 

- DOSE  RATE  CONTOURS,  MEASURED 

- DOSE  RATE  CONTOURS,  ESTIMATED 
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REMARKS 

The  ceil*  ws  reUUwly  v«U  monitored  and  the  pattern 

should  kfctnUHr. 


MAX/MUM  AT  G  Z  -  5  R/HR  AT  H  +  l 

\ 

\ 

\ 

v 

\ 

\ 

\ 


/ 


-  TEMPERATURE 

OEW  POINT 

— -  A01A8ATIC  LAPSE  RATE 


UPPER  WINDS 
DIRECTION  SPEED 
(Oijtm)  (Knoti) 


METEOROLOGICAL  DATA  (1907  PST) 


022  -  44 
028  —  40 
030  —  38 
032  —  38 
036  —  37 
037  -  37 
038  —  35 
035  -  31 
030  —  27 
024  —  24 
031  —  24 
035  -  22 
038  -  19 
041  —  17 
037  -  |5 
018  -  II 
345  —  04 


SANTA  FE  0500  ft.  balloon)  map  a 
H-HRa  1900  PST  29  OCT.  1958 

CLOUD  TOP-  18,000  FT.  M.SL. 

RESIDUAL  GAMMA  RADIATION 

MR/HR  AT  H  + 1  HOUR 

-  LEGEND- 


l!AV.»1 


DOSE  RATE  CONTOURS,  MEASURED 
DOSE  RATE  CONTOURS,  ESTIMATED 


REMARKS 

The  part  o f  the  pattern  between  the  area  of  Induced  activity  very  near 
the  bum  site  and  Cane  Spring  Road  Is  highly  speculative,  and  It  is  not 
known  whether  of  not  there  was  a  continuous  pattern  of  very  light  fallout 
from  the  buret  area  to  the  Cane  Spring  Road. 

Along  Highway  95  from  Mercury  to  about  4  miles  east  of  Lathrop  Wells 
no  activity  distinguishable  from  background  was  observed  in  a  survey 
made  between  1.5  and  2.2  hours  after  the  detonation.  It  Is  suspected, 
however,  that  the  survey  was  made  before  fallout  arrived.  Based  on  the 
fallout  recorded  at  Uthrop  Wells,  the  arrival  should  have  been  at  about 
3  hours  after  the  burst. 

In  general,  the  off -site  pattern  is  unreliable. 
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SANTA  FE  (1500  FT  8AIX00N)  MAP  B 
H- HR  =1900  PST  29  OCT.  1958 
CLOUD  TOP-  18,000  FT.  M.S.L. 


RESIDUAL  GAMMA  RADIATION 

MR/HR  AT  H  +  l  HOUR _ 

-  LEGEND  - 

_  DOSE  RATE  CONTOURS,  MEA3URE0 

--  DOSE  RATE  CONTOURS,  ESTIMATED 


REMARKS 


a  special  survey  lor  approximately  a  thousand  loot  radius  around  the 
Blanca  crater  was  begun  in  December  1958.  About  ball  of  the  area  iris 
monitored  then,  but  snow-  delayed  the  completion  of  the  survey  till  April 
1959.  In  April  the  sector  (clockwise)  between  bearings  ol  about  030  and 
220  direct:  monitored.  The  activity  In  this  area  may  be  low  relative 

to  the  initial  December  survey  due  to  the  ellect  ct  weathering.  Also,  be* 
cause  ol  the  lateness  of  the  survey,  the  ellcct  ol  errors  in  the  assvand 
decay  law  miy  be  greater  than  unusual. 


REMARKS 

The  small-scale  on-slte  map  shews  three  tongue?  </  activity  crossing  the 
bach  road  to  the  inesa  also  rrferred  to  as  the  \'s  .tie  Rock  Road.  This 
road  was  monitored  shortly  after  the  Blanc?  detonation  and  again  about 
7  months  later.  Due  to  Inadequate  mappa>£  and  the  scarcity  of  good  refer¬ 
ence  points,  there  is  considerable  uncertainty  in  the  location  of  the  peak 
or  peaks  of  activity  on  this  rem  read.  One  of  the  two  teams  making 
the  initial  surveys  reported  a  peas  0.5  mile  south  of  Castle  Rock  which 
would  have  been  about  10  rAr  at  H*l.  The  other  team  reported  a  peak  2,0 
miles  north  of  Castle  Rock  cf  50  rAr  as  of  H*l. 

When  the  survey  was  made  7  months  later,  reference  stakes  were  available 
at  half-mile  intervals  along  this  road,  so  that  the  location  of  the  fallout 
detected  is  much  more  certain  than  In  the  Initial  surveys.  This  late  survey 

Indicated  three  peaks  0.5, 1.5  and  2.8  miles  north  of  Castle  Rock.  The 
-1  2 

conversion  by  the  t  '  approximation  would  indicate  H*  1  dose  rates  re¬ 
spectively  ci  about  1, 1.5  and  5  rAr.  Since  this  was  a  careful  survey  with 
accurate  positioning,  three  peaks  were  assumed  to  hare  existed  at  the 
locations  indicated.  However,  because  of  the  probable  reduction  in  radi¬ 
ation  by  weathering  and  the  errors  probably  attendant  in  assuming  a  simple 
decay  law  to  be  valid  for  such  a  long  period,  the  H*1  dose  rates  were 
estimated  from  the  initial  survey,  ft  should  be  noted  that  there  is  an  order 
of  magnitude  discrepancy  in  the  estimation  of  the  H*1  dose  rates  from 
the  early  to  late  surveys. 

With  the  uncertainties  mentioned  above  and  the  large  areas  that  could 
not  be  monitored  between  the  venting  site  and  the  Castle  Rock  Road  and 
west  of  this  road,  there  is  very  little  confidence  in  this  pattern. 


BLANCA  (tunneu  map  a 

H-HR;0700  PST  30  OCT.  1958 

CLOUD  TOP-  7,700  FT.  M  S.L. 

RESIDUAL  GAMMA  RADIATION 

R/HR  AT  H  +  1  HOUR 

-  LEGEND- 

2,000 

DOSE  RATE  CONTOURS,  MEASURED 

- DOSE  RATE  CONTOURS,  ESTIMATED 

REMARKS 


Tb*  dust  clcudfromBknca  *«  cbeenred  to  be  travelllr*  toward  the  aouth- 
we»l  it  abo*  ten  minute  a  aft*  r  the  burst.  About  minutes  Uttr  tt  was 
reported  to  be  travelling  up  Forty  Mil*  Canyon.  The  rough  trajectory  of 
thla  dust  cloud  ta  indicated  on  the  map.  Also  shown  la  the  meteorological 
trajectory  lor  7,500  leet  m.s.l.  Thla  trajectory  was  estimated  to  have 
moved  Initially  toward  the  southwest  lor  about  4  hours  and  then  to  have 
we  red  northwest -ward  over  Sarcobatus  Flat,  toward  Tonopah. 

Air  sampling  off-alte  showed  a  significant  increase  In  alpha  activity  at 
Tonopah,  Goldfield,  and  Beatty,  which  la  attributed  to  Blanca.  The  beta 
activity  measurements  showed  only  a  alight  Increase  at  these  locations. 
Since  the  area  west  cf  the  Tea*  Site  along  Highway  95  was  not  monitored 
except  near  lathrop  Wells,  It  la  not  certain  tint  fallout  from  Blanca  occur- 
rad  df  site;  but  the  alpha  measurements,  the  trajectories,  and  possibly 
the  beta  measurements  indicate  that  some  light  fallout  did  occur  off  site. 
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